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Abstract: The importance of permanent grasslands in Romania has been minimised these last years by
both turning them into arable lands or by abandoning them. The goal of this paper is to characterise
from an ecological point of view and from the point of view of fodder yield some permanent
grasslands in different states of management with a view to establish some corrective measures. The
vegetation of the permanent grasslands was analysed in 2011, with measurements made in the last
decade of April, in the middle of the second decade of June, and in the second decade of September.
Permanent grasslands are located in the southern part of the Timis County, following the line of the
localities Dudestii Noi – Cenad. Data processing was done based on botanical sampling. Vegetation
determination was done with the linear method (quadrant) calculating pastoral value (PV). Alpha-
biodiversity was estimated with the Shannon (H') and Simpson (D) indices, while beta-diversity was
estimated with the Jaccard index (Pj) and with the Hamming (H) distance. Irrational use of permanent
grasslands and the lack of proper improvement measures have lead to the present state of the vegetal
cover. The presence of ruderal plants is obvious and the frequency of invaluable species defines the
grasslands from an agro-ecological point of view.
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INTRODUCTION
Permanent grasslands are extremely valuable sources of food for animals; they are
also relevant from an ecological point of view (Stypisńki et al. 2009). In the last two decades,
the number of grass eaters using permanent grasslands has decreased significantly in Romania
and other European countries (Sarateanu 2008). They have estimated that at least 30% of the
areas covered by grasslands have been abandoned in countries such as Romania or Bulgaria.
At present, grasslands have been almost entirely abandoned in some regions, including
mountain areas (Peeters 2008). The effects of agricultural practices on the floristic
composition of grasslands are well known, and they depend on plant features. Plant features
are measurable features at individual level, from cell to whole plant, without any reference to
environmental conditions or to any other kind of organisation. Since most seminatural
grasslands have been marginalised from an agricultural point of view, these areas tend to be
first neglected and then abandoned. This used to be the practice in the past but agricultural
policies of the EU reinforced them to provide productive farms with financial support and to
close less productive ones (Bignal & McCracken 1996, in Bakker (2005).In the last years, the
number of researches concerning the impact of management on grassland structure and
floristic composition has increased significantly (Krahulec et al., 2001; Marriott et al., 2002;
Matejjkova et al., 2003; Pavlu et al., 2003; Hofmann & Isselstein, 2004; Kohler et al., 2004,
in Pavlu et al 2006). Mowing, animal load, mineral or organic fertilisation, animal species,
and use time are the key variables of management that model the dynamics of grassland
vegetation. The changes in intensity or date of these processes resulted in changes in
taxonomy, floristic composition and, implicitly, in ecosystem functioning. These explanations
and the great interest in monitoring the impact of mowing and grazing on plant communities
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aim at conserving biodiversity, economic and esthetic value (Baker 1989; Milchunas &
Laurenroth 1993; Diaz et al. 2007; Jitka Klimenšovằ et al. 2008). The intensity and speed of
human alterations to the planet’s ecosystems are yielding our static, a historical view of
biodiversity obsolete (Santamarıa & Mendez 2012). The goal of this paper is to point out the
current state of collective grassland from the Timis County (Romania) from an ecological and
agricultural point of view and with different management. Research results call for corrective
measures to conserve biodiversity, agronomic value and landscape value.
MATERIAL AND METHODS
The study was carried out in the western part of the Timis County on six collective
grasslands located in the Banat’s Plain at 77-90 m altitude, along the route from Dudestii Noi
to Cenad. Permanent grassland vegetation was analysed in 2011, based on readings in the last
decade of April, at mid-June and in September. Readings are presented in Table 1.
Tab. 1.








90 N 45ᴼ81 900
E 21ᴼ10 980




84 N 45ᴼ83 697
E 21ᴼ03 302
Overgrazed by sheep with conservation measures
Biled (BI) 77 N 45ᴼ88 009
E 20ᴼ96 544
Rationally grazed with observance of animal load,
conservation measures, electric fencing
Sandra (SA) 86 N 45ᴼ93 005
E 20ᴼ88 167
Occasionally grazed by sheep and cattle with no
conservation measures in the last three years
Lovrin (LO) 84 N 45ᴼ97 520
E 20ᴼ70 533
Occasionally grazed by sheep and cattle with no
conservation measures
Cenad (CE) 87 N 45ᴼ97 699
E 20ᴼ55 521
Occasionally overgrazed, tendency to
abandonment
Result analysis was done based on botanical sampling. Vegetation was determined
by quadrant method (Daget & Possonet 1971). The vegetation parameters analysed were:
contribution (SC%) of grasses, legumes and other species, Shannon index (H’),Simpson index (D) and
pastoral value (VP) on 0–100 scale Jacard index (Pj) and Hamming distance (H).
The specific contribution (SC%) was calculated considering the number of contacts and
represents the report between the specific frequency of a given species and the total of the specific
frequencies of the taxa from the relevé using the following formula:
CSi% = (FSi / ΣFSi) 100 (1)
where:
FSi specific frequency of the species i;
ΣFSi the sum of the specific frequencies of the taxons from a relevé
Shannon’s entropy and Simpson index are used for the estimation of the biodiversity.Shannon’s
entropy H’ is calculated using the formula:
                                                                                                                                                                               SH’=-∑ pi ln pi
                         I=1
where:
S species number from the analysed sample (species richness);
pi proportion of i species from S, respectively ni:






ni total individual number of the species i;
N total number of the individual of the species from the sample
The pastoral value VP was calculated after the following formula:
VP = 0.2 Σ (CSi ISi)
where:
CSi specific contribution of the species i;
ISi specific quality index of the species i (DAGET and POISSONET, 1971).
Jacard’s index Pj was calculated using the next formula:
Pj=c/(a+b-c) x100
where:
a = number of species on list a (relevé A),
b = number of species on list b (relevé B),
c = number of species in common
The Hamming distance using the following formula:
H =1 - Pj
where Pj is the Jaccard order coefficient.
Bioform and were determined for each species in accordance with each species as
mentioned by Kovacs (1979).Ecologists collect data concerning the vegetal cover (species
presence-absence, species abundance) aiming at assessing and interpreting beta-diversity and
differences between study points.Whittaker, 1960, 1972; Legendre et al., 2005 cited Legendre
P, 2008). Analysis of a synthetic descriptor such as species richness or Shannon diversity can
be done by multiple regression, whereas the analysis of whole community composition data
tables is carried aut by canonical analysis.(Legendre P, 2008).In this case used the statistic
package STATGRAPGICS CENTURION 16.1..
RESULTS AND DISCUSSIONS
When grasslands are managed traditionally, they support diverse plant and animal
species. Conserving and monitoring grasslands has become a priority of the EU (Potsch &
Kraultzer 2009). To do so, they have carried out ecological and agricultural pricing of studied
grasslands.
Fig.1 Specific contribution (%) of bioforms on analysed grasslands
Vegetation sampling and bioform establishing (nine bioforms) for each of the species
present in the grassy cover show that specific contribution of hemicryptophyte (H)  is the
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highest compared to the other bioforms: the highest specific contribution of hemicryptophyte
(H) was in Biled (71%) and the lowest was in Cenad (54%).(Fig. 1)
Therophyte (Th) also play a pivotal role in specific contribution. The highest specific
contribution rate in therophyte is in Dudestii Noi (27%), while the lowest rate is in Biled
(1.4%), which can be explained by the different management.
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Fig. 2 The way bioforms group depending on the main analysed component
Analysis of beta diversity of the analysed grasslands was made with the Jaccard
floristic similarity index (Pj), all the grasslands being compared to the grassland in Biled
since the use type is a reference point.
 The values of (Pj) ranged between 20 and 50, which shows a floristic range between
small and medium. A higher floristic difference was between the grasslands in Becicherecu
Mic and Cenad. Result interpretation after calculating the Hammig distance shows little
floristic differences between the analysed grasslands (H ≤ 20).
Characterising the entropy of the analysed samples, we could determine biodiversity
with the Shannon index (H'). Results ranged between 2.09 in Biled and 3.3 in Dudestii Noi.
The Simpson index (D) analysed shows biodiversity between medium and high (Tab. 2).
Table 2.
Rates of Shannon (H') and Simpson (D) indices and pastoral value (PV)
Index/Station DUN BEMI BI SA LO CE
Simpson Index (D) 0,12 0,14 0,17 0,12 0,1 0,1
Shannon Index (H') 3,3 2,23 2,09 2,45 2,67 2,73
Pastoral Value(PV) 20 46,62 54,52 58,34 30,51 23,55
This can be explained by the fact that the grassland in Biled favoured only high
nutrition value species. The other plant species were disadvantaged by either conservation
measures or competition.
Agronomic assessment was done based on specific contribution index in each plant
species and on quality index. Thus, we calculated pastoral value. Using canonic correlation
between the Shannon index and pastoral value, we could point out the relation between these




Number Eigenvalue Correlation Lambda Chi-
Square
D.F. P-Value
1 0,690382 0,830892 0,309618 4,10346 1 0,0428
This procedure finds the linear combinations of two sets of variables which have the
highest correlation between them.  In this case, one set of linear combinations has been
formed.  The table shows the estimated correlation between each set of canonical variables.
Since one of the P-values is less than 0,05, that set has a statistically significant correlation at
the 95,0% confidence level. The relationship between biodiversity (H') and pastoral value
(PV) is indicate in (Fig. 3).















Fig.3 Relationship between biodiversity (H')  and pastoral value (PV)
The highest pastoral value (58.38) was in the grassland of Sandra, which can be
explained by the high specific contribution of some species such as Poa pratensis L., Lolium
perenne L., Cynodon dactilon L. The lowest pastoral value (20) was in the grassland in
Dudestii Noi, which can be explained by the high specific contribution of annual Therophyta.
This shows the strong tendency to plant ruderalisation due to the agricultural lands in the area.
To note the fact that the highest biodiversity is momentous because abandonment results in a
significant increase of vegetal matter and the dominance of certain species. This can be
accompanied by changes of the microenvironment conditions resulting in a reduction of
growth and regeneration of other species with a tendency to dominate by a single species,
which will reduce local biodiversity. Westoby (1998) insists on the idea that exploitation by
some species of opportunities related to rapid growth, i.e. physiological response to different
levels of restraint is the key ecological factor that characterises them.
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CONCLUSIONS
Analysis shows that specific contribution of annual therophyta (Th) points to a slight
tendency to ruderalisation on almost all analysed grasslands, except for the grassland in
Dudestii Noi, where it is increasingly evident. Analysis of beta diversity through the Jaccard
floristic similarity index, the Shannon index, the Simpson index, and the Hamming distance
shows that along a route of 80 km with similar stable conditions there are biodiversity
differences because of management or of vegetation dynamics. Analysis of canonic
correlation between biodiversity and pastoral value shows a strong link between the two
parameters. Pastoral value ranges between 20 and 58.38 and most grasslands range between
medium and good ones.
REFERENCES
1. Bakker Jan P (2005) Vegetation conservation management and restoration, p. 309-331. In
Eddy van de Maarel. Vegetation ecology. Blackwell Publishing. Blackwell Science Ltd.
2. Daget Ph, Poissonet J. (1971) Une méthode d'analyse phytologique des prairtes, Annales
Agronom.,22(1) pp.5-41
3. Klimešovà J, Latzel V., de Bello F. and van Groenendael J.M. (2008) Plant functional traits in
studies of vegetation change in response to grazing and moving: towards a use of more specific traits.
Preslia 80, 245-253.
4. Kovacs J.Attila (1979), Indicatori biologici, ecologici si economici ale florei pajistilor.centrul
de material didactic si propaganda agricola Bucuresti.
5. Legendre Pierre (2008) Studying beta diversity: ecological variation partitioning by multiple
regression and cannonical analysis. Journal of Plant Ecology Vol.1, Nr.1 p 3–8
6. Pavlů V.et.al. (2006) Changes in  plant densities in a mesic species-rich grassland after
imposing different grazing management treatments, Grass and Forage Science 61(1), pp 42-51
7. Peeters A. (2008) Challenges for grasslands, grasslands-based systems and their production
potential in Europe. Grassland science in Europe 13, p.11
8. Potsch E.M., and Kraultzer B.(2009) Semi-natural grassland as a sourse of biodiversity.
Proceeding of the 15th Meeting of the FAO CIHEAM Mountain Pastures Network, p,29-32
9. Santamaria Luis and Mendez Pablo F (2012). Evolution in biodiversity policy – current gaps
and future needs. Evolutionary Applications. Blackwell Publishing Ltd 5 p. 202–218
10.Sarateanu V. et al. (2008) influence of some climatic factors on invasive species coverage
index in western Romania Grassland science in Europe 13, p.937-939
11.Stypiński P et al.(2009) Development, current state and changes in grassland in the past year.
Grassland Science in Europe 14. p.1-9.
12.WESTOBY, M., 1998. A leaf-height-seed (LHS) plant ecology strategy scheme. Plant and Soil
199: p. 213-227
